Introduction
Nowadays climate change and the global warming process is one of the most significant problems on the Earth. According to experts in the second half of the current century growth of the average temperature for 1,1e2, 9 C is expected with minimal scenario of emissions and for 2,4e6,4 C with maximal emission scenario [1] . Such speed of warming process is mainly result of anthropogenic factors, such as intensive use of carbon-based fossil fuels and mass deforestation. The above mentioned provokes growth of greenhouse gases in the atmosphere, among which carbon dioxide prevails resulting to the so-called "greenhouse effect".
Numerous high-level summits and conferences are dedicated to the given problem [2] . Reduction of mass deforestation process and the necessity to plant new forestlands were the main objectives in United Nations Climate Change Conference held in Cancú n (2010). United Nations Climate Change Conference took place in Paris (2015) , where states undertook the liability to significantly reduce carbon dioxide emissions into the atmosphere in order to avoid growth of the annual average temperature for more than 2 C, as well as to undertake the measures to reduce anthropogenic disperse of greenhouse gases and fortification of the CO 2 absorbing processes [3] . The role of forests in absorbtion of carbon from the atmosphere is extremely signficant [1, 4] . Among existing phytocenosis on the Earth, forest is the most important reservoir of atmospheric carbon. More than 650 billion tons of carbon are accumulated in it [5] .
Objectives and methods
Guidelines [6, 7] and Instructions [8] of the Intergovernmental Panel on Climate Change include typical methods of estimation of greenhouse sources and streams, used when there are no better data and methods, but it is emphasized that it is always better to use local, so-called national data and existing methods, stipulating country's specifics.
Estimation of phytomass and carbon resources of the primary layer of the stand in forest eco systems was made according to the conversion-volumetric method [9e11]. The method is oriented on state forest inventory materials, namely pinewood area and wood substance stock indicators for single age groups were established according to forest management materials. Volumetric stock (m 3 ) of pinewood single fractions (trunk, branches, green mass of the crown) is calculated according to the tree material estimation tables [12] and roots e according to the FAO recommendations [13] . ) obtained with the difference between wood substance stock of stand groups with adjacent age with wood substance elasticity and carbon coefficient [9, 14, 15] . Root growth was established according to the method recommended by the "Guidelines" [9] .
Coniferous forests in Svaneti were chosen as the object of the research. We have considered forests with dominating fir and spruce existing in the territory of Zemo Svaneti and Lentekhi (Kvemo Svaneti) to establish biomass of dark coniferous forests in the Svaneti Region and carbon stock in it.
Results and analysis
Dark coniferous forests with dominating Caucasian fir are basically distributed in West Georgia. Rational application of forest resources is one of the most significant task of economy. According to G. Gigauri [18] "One of the most significant determinants of biological diversity of forests in Georgia, as well as in other countries, is the dynamics of accumulation of biomass during a certain period of time. A single tree, its group or a stand completely at various stages of their growth and development accumulates certain amount of biomass (trunk, branch, leaf, sprout, root, etc.) due to influence of external factors (soil, climate, relief, etc.) and biological peculiarities. During non-waste industry in forest, it is significant to know the biomass of single forest fractions (trunk, branch, green mass and root) and the sequestered carbon stock in it as reserve of bioenergy [19e26] .
Biomass and sequestered carbon stock indicators and their distribution according to the age groups and single fractions of the stand in Svaneti region are specified in the Tables 1 and 2 .
In Svaneti Region, the trunk biomass of the forests with dominating fir-trees as well as spruce and accordingly percentage composition of sequestered carbon stock in it as against general biomass, is growing together with the age growth e in young fir-tree stands making 57,7%, in overripe e 63,8%. Analogical percentage composition is observed in spruce forests from 54,5% to 63,5%.
Crown green biomass stock are gradually reducing together with growth of the stand age. The largest stock is in fir-tree and spruce-tree stands of the young group within the frameworks of 12,6 and 15,4% of total biomass. In the next age group together with growth of the age their biomass is gradually reducing in fir-tree stands from 9,9 to 7,5%, in sprucetree stands from 8,0 to 6,1%.
The branch biomass percentage from the total stand biomass is insignificantly reducing (from 16,3 to 14,5%) and the root biomass, also insigificantly, but still growing from 13,8 to 15,9% of the total biomass.
Percentage distribution of the general biomass in dark coniferous stands in Svaneti region, according to the fractions is presented as follows: in forests with dominating fir-trees: trunk e 63,3, branch e 13,0; green mass from the crown e 7,9 and root e 15,8%. In forests with dominating spruce-trees 62,5; 15,0; 6,9 and 15,6% respectively.
We have established that percentage composition indicators of Caucasian fir-tree and oriental spruce tree single fractions biomass do not significantly differ from the percentage composition of fractions of balsamic fir (Abies balsamea) defined by the USA Haber Brooke Reserch Foundation [27] , red spruce (Picea rubens) and in Russia [28] common spruce (Picea excelsa link) and fir-tree fractions. a n n a l s o f a g r a r i a n s c i e n c e 1 4 ( 2 0 1 6 ) 2 6 9 e2 7 2
As an example we have adduced percentage composition of fractions of the ripe stand biomass for these species (Tables 1 and 2 During consideration of the global warming process on the Earth it is significant for us to know the amount of carbon dioxide annually sequestered from the atmosphere.
As a result of higher productivity during the biomass establishment process, fir-trees annually absorb more carbon than spruce-trees. In Svaneti region forests with dominating fir-trees occupying 60100 ha annually absorb 51,63 thousand ton of carbon from the atmosphere and spruce-tree stands e 977 thousand tons. The amount of carbon dioxide sequestered by the subordinate level is not included in this amount.
Conclusion
In Svaneti region dark coniferous forests occupying 74445 ha annually sequester 225,2 thousand tons of carbon dioxide from the atmosphere. Forests with dominating fir-trees sequestered up to 189,3 thousand tons of carbon dioxide and a n n a l s o f a g r a r i a n s c i e n c e 1 4 ( 2 0 1 6 ) 2 6 9 e2 7 2 forests with dominating spruce trees e up to 35,9 thousand tons. High indicators of carbon dioxide annually sequestered by dark coniferous forests of Svaneti region once again emphasize the special role of forests in the process of air exchange on the Earth.
